Abstract. We present two new Ramanujan-type congruences modulo 5 for overpartition. We also give an affirmative answer to a conjecture of Dou and Lin, which includes four congruences modulo 25 for overpartition.
Introduction
An overpartition of a positive integer n is a partition of n where the first occurrence of each distinct part may be overlined. For example, 3 has the following eight overpartitions: 3, 3, 2 + 1, 2 + 1, 2 + 1, 2 + 1, 1 + 1 + 1, 1 + 1 + 1.
As usual, we use p(n) to denote the number of overpartitions of n. We also agree that p(0) = 1. It is well known that the generating function of p(n) is n≥0 p(n)q n = (−q; q) ∞ (q; q) ∞ = (q 2 ; q 2 ) ∞ (q; q) 2 ∞ , where we adopt the standard notation
For convenience, when k is a positive integer, we write
Similar to the standard partition function p(n), many authors also found various Ramanujan-type identities and congruences for p(n). The interested readers may refer to [4, 7, 8, 9, 11] . Recently, Dou and Lin [5] presented the following four congruences for p(n): p(80n + t) ≡ 0 (mod 5), where t = 8, 52, 68, and 72. In a subsequent paper, Hirschhorn [6] obtained simple proofs of Dou and Lin's congruences.
The main purpose of this paper is to give an elementary proof to a conjecture of Dou and Lin [5] . Furthermore, using a powerful method involving modular forms due to Radu and Sellers [10] , we also obtain two new congruences modulo 5 for p(n).
where t = 63 and 117.
2. Proof of Theorem 1.1 2.1. Preliminaries. We first introduce some notations of Ramanujan's theta functions. Let
and
The following relations are due to Alaca and Williams [1] .
Lemma 2.3.
3)
4)
2.2. Proof of Eqs. (1.1) and (1.4). We need the following interesting identity.
Lemma 2.4. E
Hence the identity follows obviously. 
for all t ′ ∈ P m,r (t).
Proof of Theorem 1.2.
To apply the method of Radu and Sellers, we notice that
Then we may take (m, M, N, t, r = (r 1 , r 2 , r 5 , r 10 )) = (135, 10, 30, 63, (3, 1, −1, 0)) ∈ ∆ * .
By the definition of P m,r (t), we have Hence we obtain the upper bound ⌊v⌋ = 37. Theorem 1.2 follows immediately by checking the two congruences for n from 0 to 37.
